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This article reviews the contemporary literature related to the measurement of the 
Valsalva leak point pressure, which is currently the best-established indicator in rou-
tine clinical practice of stress urinary incontinence. The primary emphasis of this ar-
ticle is on clinical data that are related to detection of urinary leakage. Currently, 
there are no adequate methods to detect the exact initiation of urinary leakage. The 
method used to detect urinary leakage in women with stress urinary incontinence 
should be standardized, because this measurement is closely related to the accu-
racy of leak point pressure measurement.
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The Valsalva leak point pressure (LPP) is the intravesical 
pressure or intra-abdominal pressure at which urinary leak-
age occurs, owing to a sudden or sustained increase in the 
intra-abdominal pressure caused by the Valsalva maneu-
ver.1 The Valsalva LPP is currently the best-established 
indicator in routine clinical practice of stress urinary incon-
tinence. However, there is a paucity of clinical evidence 
to support the validity and reproducibility of such mea-
surements.2–5 Several authors have pointed out the ne-
cessity of standardizing the Valsalva LPP with respect to 
urethral catheter caliber and the vesical volume for re-
cording urinary leakage.4,6–9 Many studies have reported 
highly reproducible results when these LPP measurements 
are performed in a standardized fashion.4,10 However, the 
various techniques used to detect urinary leakage have 
not been standardized, and significant disparity exists in 
the values measured.
Several methods have been proposed to detect uri-
nary leakage, such as the use of video images during 
a videourodynamic study, the use of a flow meter, and 
visualization.4,11–14 However, each of these methods has 
limitations. The videourodynamic study uses video images 
synchronized with pressure curves to detect urinary leak-
age.8,10,15 However, urinary leakage through the narrow 
urethra is sometimes indiscernible on video images. 
Detection of leakage by a flow meter may require more 
urine leakage than the other methods, because the urine 
leaked along the urethral catheter can be scattered 
around the rotating disk of the flow meter. Furthermore, 
there may be a delay in the time for the leaked urine to 
arrive at the rotating disk of the flow meter. In the visu-
alization method, the investigator records the Valsalva 
LPP at the moment that urine is observed at the external 
urethral meatus.2,15
All of these methods entail potential errors, in that 
the time scale cannot be adjusted, because they are 
not sensitive enough to detect the exact instant of 
leakage during the pressure change curve, although 
they can select which provocation resulted in urinary 
leakage. These errors can be a major shortcoming in 
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determining the LPP, because even the Valsalva provoca-
tion is not long enough to select the exact moment of 
urine leakage.
To illustrate these errors, Jung et al.16 have measured 
the time from the baseline to the peak of intravesical 
pressure during Valsalva provocations (Valsalva time), 
and the actual time from the start of provocation to the 
activated event marker on the screen of the urodynamic 
machinery during a urodynamic study (marker time). They 
have shown that the marker time (4.12 ± 1.40 seconds) was 
significantly longer than the Valsalva time (0.99 ± 0.50 
seconds). This means that the marking of urinary leakage 
on the urodynamic machine by visualization was done 
after actual short pressure changes caused by the pro-
vocation had already ceased. Thus, when the examiner 
determines the LPP, the summit of the spike is invariably 
selected as the Valsalva LPP. Jung et al. have further 
shown that, with the use of the third urethral channel 
technique to detect the beginning of urinary leakage, 
the actual leakage occurs during a pressure increase 
(Figure 1), and values determined by the urethral channel 
are significantly lower than those determined by visualiza-
tion (Figure 2). However, their urethral channel method 
does show directional or orientation artifacts caused by 
the side channel of the urethral catheter, which could re-
sult in incontinence being overlooked, and artifacts caused 
by the urethral channel moving into the bladder by blad-
der neck hypermobility. Despite all these defects, the study 
by Jung et al. has provided important proof of the over-
looked but significant pitfalls of LPP measurements. 
In conclusion, Valsalva provocations last for a short 
time, which is not long enough for the examiner to detect 
the exact moment of initiation of urinary leakage with 
the use of modern urodynamic equipment. Accordingly, 
use of the current method of urinary detection entails 
potential errors that cannot be adjusted. The method for 
detecting urinary leakage in women with stress urinary 
incontinence should be standardized, because this mea-
surement is closely related to the accuracy of the LPP 
measurement.
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Figure 1 Representative tracings of a urodynamic study on 
Valsalva provocations. The Valsalva leak point pressure deter-
mined by the third channel (circle) and peak pressure of the 
spike, on which measurement by the third channel was made 
(dotted circle). These two values were compared to those by 
visualization on the next provocation, which is not shown in 
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Figure 2 Box plot showing relations among leak point pressures 
(LPPs) measured by the urethral channel method, peak values 
from the same provocation, and values checked by visualiza-
tion with the other provocation, according to the stress type 
and patient position. Values of the LPP by the urethral channel 
method were significantly lower than those by the peak from the 
same provocation. The LPPs by the peak did not significantly 
differ from those by visualization of the next provocation. The 
box delineates the interquartile range (25–75th percentiles), with 
a line at the median. Bars represent the 5% and 95% values.
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